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A...(FLOWCHART OF GAIT GENERATION) 
SDIC-INITIALIZATION (1=0 AND SO FORTH) 
S014...INTERRUPT PENDING (EVERY CONTROL CYCLE) 
S016...TRANSmON OF GAIT? 

S020...READ NEXT GAIT SUPF»ORTING LEG COORDINATE SYSTEM. GATT 

SUPPORTING LEG COORDINATE SYSTEM M^ER NEXT, CURRENT GAIT 
CYCLE. AND NEXT GAIT CYCLE 

S022. .. SUBROUTINE FOR DETERMINING GAIT PARAMETER OF STEADY^TATE GAIT 
S024 ..SUBROUTINE FOR DETERMINING INITIAL STATE (INrTIAl. DIVERGING 
COMPONENT OF STEADY-STATE GAIT) 

.TEMPORARILY DETERMINE GAIT P/UWDETER OF CURR0IT GATT INCLUDING 
DESIRED FLOOR REACTION FORCE VERTICAL COMPONENT 
.CURRENT GAIT PARAMETER CORRECTION SUBROUTINE (CURRENT GAIT 
PARAMETER IS CORRECTED SO THAT CURRENT GAIT TERMINATION 
DIVERGING COMPONENT AGREES WIT^ INITIAL DIVERGING COMPONENT OF 
STEADY-STATE TURN WALK) 
S030...0ETERMINE PARAMETERS OF ZMP ALLOWABLE RANGE FOR FULL-MODEL 
CORRECTION AND ALLOWABLE RANGE OF FLOOR REACTION FORCE 
HORIZONT/y. COMPONENT 
S032... CURRENT GAIT INSTANTANEOUS VALUE DETERMINING SUBROUTINE 
S034...DETERMINE ARM SWING TO CANCEL SPINNING FORCE 
S036...DETERMINE INSTANTANEOUS VALUES OF ZMP ALLOWABLE RANGE FOR 

FULL-MODEL CORRECTION AND ALLOWABLE RANGE OF FLOOR REACTION 
FORCE HORIZONTAL COMPONENT 
S038...GENERATE GAIT CORRECTED BY USING FULL-MODEL 
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kf^ (57) Abstract: A gait generation device comprises means for setting the a limited variable such as the translation floor reaction force 
horizontal component (associated with friction force) acting on a robot (1) or ZMP, and the allowable range of the limited variable, 
^ means for determining at least a temporary instantaneous value of the desired floor reaction force of the robot (1) and a temporary 
instantaneous value of a desired motion, 
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and means for receiving at least the temporary instantaneous value of the desired motion and determining the temporary instantaneous 
value of the desired motion used to determine the model floor reaction force' instantaneous value by usit% a kinetic model. The 
temporary instantaneous value of the desired motion is corrected on the basis of the difference between die model floor reaction 
force instantaneous value and the desired floor reaction force temporary instantaneous value and the allowable range of the limited 
variable so that the limited variable may lie within tlie allowable range and the kinetic balance condition on the kinetic model may 
be satisfied, thus finally determining the desired instantaneous value. 
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Ts2 t(Dm<Dmm\Z:^Vf^ g ^ Z M P /I ^ — > ©Jlf n^> I^^J (0 19 
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15 if)i—m\z^j^-^n^t>n'x\-tr^\f^o 



/3 ^ S 4 1 2 OMaT^^$n^±#:^^:^iR^^<i: b ^ 
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ti^ViJ®-^) JcJt, 31002/6^5)31014 ^ T (DMay?>^^llff $ ^ » 
S1002yO^&S1014 ^^(Dmm\-t. m^(Dm 2 3<7)S 5 04:d^6> 
S 5 1 6 DT^-g)©!?, ife0J^#lll&t-^o 

20 S 1 0 0 0 (DmWiB^-i^^Y -E Sls^^^m^iZiit. 3 1 0 1 6 JCjl^. 
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f^^. S1016~S102 6 0DMSl?«^ ±#:^#^7C^ 
— ^ > h ZMP^fe^jjtZMPrec ® P ^ {ji ^ Id OiCT^t^CDT. SIO 

■oT^ i3 = 0tbT. S1022. S 1 0 2 4 S 1 0 2 6 © M S ® 
5 ^ ^ ff /^cC "5 cfc 3 L/ X J; o S 1 0 0 0 (^flJilr?^:^/^)^^ Y E S ^il 

0 <i:;'cJ:-5::i:/&ie>, S 9 1 2<DmaTl^, -Ji#:^ ^tc^ [Ta, 



O ^ jn (Bl ^ (Z) ± # ^ # ^ 



10 lt;©SIii*i3l«^^$n/ci:l/i ^1 (hJ^^ 



J; -5 ± #: ^ # :^ 3i ^ 0 X^^feJ?). ±IBCD$P < ^J^rci±i^mm'E — 



:^IJPji^<^fP^%>oT> S 9 1 2 COMST^^$n^±# 



jsii_tor.h<Bi3 7 (Ds 9 1 2 (Dmm^^Tvr^^^. ;^vi-es 91 4 

tCjl^^.^ -hlBS 9 1 2 -t^Je)fe±#:7K^iPjS^^^^^:$:)-T^ (^H^ 



20 m^WM (^^J k=0) S^&BtM k 



i^m^Mumm^M'An^t^ (^mm^wm (i^^jk=o) fj^^^^m 



25 m^^x^mmnT^) ^^iz^-DX. 



^m^km^-r^ i^mm^wm (^^jk=o) 
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12 0 



^feeti-So ^(DS9i4 (Dmm\tm 2 2 © s 4 i 4 tnuomm-v^) 



<036®s8O6 (D^m0^m^i^^M^y)\'—^>"^^ 
5 mff-^n. 'Ai^-cs 8 0 8 izm^. ^^^mmmm k (dm-^^^^^^^ 

^ >^—AJV A kfznMliW^n^o ^^l/^^T S 8 0 4 fcM D . S 8 0 4 
^^^^i!fimiLVX\/^^m.O , S806tS808 O S ^ D M $ tl 

^^-IH^lHl^^O^J^d^^^T bfc 035OS7O4 ICitt^o 
10 S 7 0 4-ft^> ±13® ^r^: < S 7 0 2 T^8?):fe^IfiI^^^i^T©±#: 
:^^^mmm (Xe, Vxe) S ^ ft q 0 [k] (k=Tcurr) 

i(f^mm<D^ (tuiBSilo) ^ffii/^T^je) ^n-So 

mWC^^Q" (02 0 <DS 2 2 4T5l^Je)fefeO) <Z)^^ 2& ^5 

15 m,^m^ exxci -^^m^o^^^m^^xiktb ^n^o ^eic S 7 0 8 ic:ji 
ffl) iz$>^i!}^^i!}^mm'r^o 

S 7 0 8 05 4^IJ i/f M ^ N OT^§<h#«S 7 1 0 IzM^. a = A a 



( A a .tL'v El 3 9 ©M#lCt*eoT^^®^g^ZM 

20 P/\°^->fc#?^JK(D^IE^Jn;l:/b@^ZMP§»lC, Mf3S 7 0 2 ^ 

# m 3t 55 ^ ) r^tb\z. umnzMF ^miE-r^rc^(D^m/'^^ — 
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12 1 

m^mmm\z:^\if ^u^^z MP (Dmn^s(DmM\z^t)'&xmM-^nx 

V^-g>cfJ:^, S 7 1 0 X a = A 8i t-r^(D\-±. ii^ g ^ Z M P fl3t 

errq (Dmit^mmT^tnibX^^o 
Ji|2(Dck 5 lCS7 10t;iT, a = Aa ^ VX iRUm Z MF ^lE 

vrct^o^^m^m-^mt^^x^^vnLm. $ e>{c:s ? i 2 izm^. 
s 7 1 0 x^ibrciR^m0^^^x(D±^7iL^&miMm (x e 1, v x 
10 el) ^m\z. z.(Du^^^m\z:^\f ^m^^mm^ ciimti^m^cD^ 
(MiB^c 1 0) vix^J6 e>n^o 

bTti?)^. l^^Ttcii0J-r^i^»3M Little J; oT^i^^m^tfe 
i^m^ errq ^^Vh $ < T^i^S Iconx A a ^Mii^^i^ ^ J: 5 A a 
15 ^T^^^izVXh^^^^o r;if£V. M^izVX^^^X%. icHlCDilDM 

s 7 1 4 tcji^. /i^p^ — ^^^r ( a a fc^-r ^^^^^^fC^i^ 

^^mm(D^it(Dm^) •^^m^(D^^^BMi^^n^o s 7 i e 

ii^, a = -errq/'r. f J^J: t» S 7 0 6 X ^ 46 ;^ 1^ « ^ fife ^Ml^ 
20 errq S 7 1 4 X ^ A ^ P< — ^ r T tfl o /ciM ^ iS $ a 1 

^■^m/'^^ — xDmiEm^m s 9 om^^z^^^xummzuF — > 
i z M p A° — > ^^^^ $ n ^ ) o 



^^1/^X3702^^^-50 ^bT, S708 (OmmW^ffiN O X 
25 0 ±fBb;feS 702—8716 (Dmm-fy^B ^ S 7 0 8 (D^ 

•mY-ES\Zf3i'Drzt^\Zl,'t. ^(Dm^MhJV—y'' (S 7 0 0 ) ^ 
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12 2 

^nx s 7 1 8 iciitj, 

(ZMPrec) O A° ^5^ - > ^ tl ^ « ^ ^"V'^M-t ^ Z UF 

jE t" 66 CD T a5 -5 o 



15 gl 2 7 IC^ bife Z M Prec (7)#?^A°^— > iCcfel^^T, -^^OHj^ (^tl 

^) (Dnmum.^^'t^ (j;D^#:6^ic«-^j^®t)ffrL^.©^^j^g^z 

J: -5 ZMPrec (A^p^ — iJ') j?)^ ^ is6 ?> n ^ o fttdV. S 

7 1 8-C«ig2 7JCcfett^Tm*3j;D^ Ts2 ^^tl^tl Ta, Tb ICK^^ 
20 ^^'bcDin^^o 

±tBcod: -5 \z±^^^mu7c^- :^ > h z MF mwm./^ ^ - > O^^^^ 
^^^m'^^^om-)5'^'^%^m\z'mM\z'c>ts.\i ^ ^izn.-'m.^\z\%x^ 
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12 3 

^•r-Sts 1 ^^CDifl?© Z MPrec At57«->^^$|tCb. 7^^A° 
^^:^lii^<J::®M#^^1^^^iC]lM(;i::>7!3:tf T'bSVi;?^^, Z MPrec 

M^li® ^^■<h< S 7 0 2TZMPrec — XD-^J^iS^^O.hbT^ 

^^^§O|0^-t#:^#^MS^©M^^2se). v0 err i:-r 

10 cieiT, Z M P rec — >C)-&?^S ^ ^ * ^tt bcurr ^: bT^lHl# 

1 jiiHi^^}^>^^fe^;^n-& ai^^-T'&o fcfdv. n 1 Si m ^ ^ -h # 

mJC^ — > h Z M Pil^ffi Z MPrec — >t^. 0 2 3 © S 5 1 8 

15 acycl Ta5 ^ EI 2 7 — >) i 2fe § ffi bl ©fP T a& ^ 1 1* -5 o 

COJ;"5tc:bT^^K$n/t^^&ZMPrec ^ jE ^ § i tJ^\ ^Oi^ 

20 e,nfc**a)^S^^ S 3 l 0 <D^ c 3 

Sr^^fiStb. ZMPrec A'iS' — 5 1 8 \Z^\^^X^^ ^HTcn^ 

-> acycl 2 7 ©-^J^ArJ^ — >) iibfe^-^©^^ 

P^) (DM 1 MM^^1i^1^±W^^^M tMT&&^^n-^nd lorg. yd 

25 lorg cbT-2> o 

CCT, A 0 1, Av0 1 &^<Z) J; "5 l-^^i"'&o 
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12 4 

A 0 1 =e 1- 9 lorg — ^ c 5 0 

A V ^ 1 =v 0 1 — V 9 lorg •••jSic 5 1 

A e 1 ^^UAvd 1 \t. ZMPrec ^iE^^ ^: 2^^0^^^^ ^ S 1 

it. ZMFxec miE^m\zmmm^^X. ^^0^- 1 MUCO 7 Jl' :^ V X 
JC<fcoT> Z MPrec A — > O # ^ § MfB acyc2 i UT^ 2 J^IhI 

10 L';'c/^>^oT. A d 1 Ave l:^^ 0 tta^^m^^-^mM^ hcvivr. 

M 1 MB^^-^m^-^ hi ^7k^. ^ibTc bcurr ^^IH^^ (Z)"^?^ig $ 

5^ f :7 ^ •< jf; - ;i/ FH (D^^fS^mmW^^^-OZ.ttf^^. A 0 1 :fed; 
15 t;^^Avat*^ ^m^^-^mM-^ bcurr. H 1 bl, '(S^ 

m^^<Dm^±i^mmM tMn^m-(DWM±^m^M<Dmd err. {E^ 
lH|^^©^^±#:^^^ ^^^^^OD:^^_h#:^#:^i$S©^ v (9 err 



20 A 0 1 = cll * bcurr + cl2* hi + 6 err + el * v 0 err ••• c ^ 5 2 

A V 0 1 = c21 * bcurr + c22 *bl + e2*v^ err — C 5^ 5 3 

tzfz^^s cll. cl2. c21. c22. el. e2 t*. 4^®^^. 1 Hf ^ ^ 0!) 
0^m-mM. i^^^^TC^—p^ > h ZMPm##ZMPrec A° ^ — > O 
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12 5 

^V^T. ^c5 2, c5 3©^icl?^b^cll^ cl2> c21, c22^ el^ 
e2 /O^ ^m^^. m 1 _h#:^#m76^-^ > h 

5 ZMF ^Mi^ZMPvec — XD/'^'y ^ PbI P t" ^ 

bciirr> ^ 1 Mm^^'^'mM^ hi 7!)^^^-^tl^o -ftSit)-^. 5 2, 

5 3 (D:^m^ 0 ^lyrcW:^:^U^^M< ^tiZ^^X. hcnxt. bl 
10 f)^-^^^tl^o 

mWiiZ. -^IlI#§<D.±#:^#m7n^ — b Z M P ^#ffi (ZMP 
rec) (D-^m/^ ^ — XD-^mM-^ f)'^. Ji IS ^ :/c: ^ IhI ?^ $ 

bcurr {C ^ ^ ;^ tl o 

^ViTS 7 2 OlCjt^. ^^EO^S^Z MPAiJ' — > (S 7 0 0 

15 y'^^vf Teh ^(DUnn ZMP /-^^ — y) s 7 1 8 -eJi 

IB© J: d tC^S^J^ci^r^^^TC^r-^*^ > h Z M P ^#lit A:^ — > ^ jJP# 
bX^cC — >;^^*4'IiI#^(^) Z M P — > <b bT^^^n^o 

/ci:*3. ;i©Maii, S 7 1 0 ICcfeViT Aa Oi^^ ©-&?^A°^^>^^@ 

mz M P/liS' — >tcJp^^MSi|p|ilTafe^o 

20 iy.TtCiKSi^ZMPA°^ — ^ICi^^^mTC^r— ^ > h Z M P 

S 7 0 0 (D;i/'-7°fc*5ViT^^$n^iE^llI^Wt*^ HuMi®^P<. ± 
#^#^7n^— ^ > h ZMPi^^MZMPrec 0 ( Z M P rec ©-^Jl^ 



wo 03/057427 
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12 6 



{it /\' ^ 



S 7 1 8 T^Ji) 6nfe±#:^#m7n^-^ > h ZMP 

±#^#:^(D^##W{;:^1-sm§ 0 ifi -r?^ J6 cD _h #: i 

§^iEt-§ 11 ^75:< . S 7 1 8 T:^Je) Sti;'c:±#:^^«7G^ h Z 



— ^ > h i& It ^ife rS^- ^ ^ V> T 0 75: -5 cl t ) J£ $ § j6 , ±#: 

75:<}^^o ^cii?. ±#:7K^'6fcK#i3i^ s 7 0 0 cD;l/— 

yT«^65^c#e>n^*)(D/^>^e>'rc>$fJ:< T^tfj^^tc. ZMPrec \Z. 



— ^ > h ZMPm#ffiA:5'->§Sn^b;^c:A:§^ — >^e;g|ZMP/^•^S7w- 
^^t n ^ 



^-^ibT. S 7 1 8 T5l^fie)fe±#:^^^7U^-;^ > h ZMP 



fi^Jid^ -IKg^Z MP Ai57 — >(C±#:| 



TC^ — > h ZMP^ 



m.n ^ — > ^ b}^A^ — >^@^ZMPA°:$^ — >ib;^aST£b^ 

1 3 ICM-^T, ±tB® Jl'i < S 0 2 8 :fe T^m^^ A ^ — ^ 



wo 03/057427 PCT/JP02/13784 

12 7 

CO t" -5 d ^ b o 

^fc, ZMPff^^HJi, MJ£^^B^##l^i- 

15 M;lt^x|ft;^l^l©M^©littY|ft:S-iRj©M^oiit<h^^'ZMP|^^ 

(M ^ @ ^ z M p ^ 0 o >^>^^ z M p m-mw^m <h $ n ^ ) , 

20 S 0 3 0 CO^aS^IItT b;^^, V^iiS 0 1 6 COflJiflg:^;^^©^ 

S 0 3 2 tCii^. ^m^^P^ffi (^ffii^^Jt©^) 

±fB S032-rJd:. lll37<DS900y&^C»S9 10 1^ — oMffi 

t^frUf^fl. '^\Z. S 9 1 2 (D-^y^ )V — ^>'(:^^ 038(Z)S1OOO 
25 —3 1 0 2 6 (DmiMffint^t^ri^o Tcfcl^. ^Om^. mZ 8 (DS 1 0 
1 6iC*5V:>Tfi, ±#:^^^7n^:— h Z MP |^#{it ( Z M P rec) 



wo 03/057427 PCT/JP02/13784 

12 8 

±#^#^7C^-;>^ > h Z M P ^^{it (ZMPrec) A" — > Id ^ ^ $ 
mi 3(DS 0 3 2 (DmMf)^^T'r^o 

^^T^mmmi)^^ii> Bti^o ^vx. ^n^. MMD^»(D^{ffi«ftt 

i^±Ua0Jb7tS 0 3 4 T^^^n:fe^^BtM t \Z^ 



wo 03/057427 PCT/JP02/13784 

12 9 

mtl t<D^t}-^^mmZMF \zm^T^mKiJ'e-;^> h^^O (CITS: 

5 (DMmT(Dmm^m\zm'^t^o 

10 (A 0 T 25 , ctl'b. 'IHPBt^TabDx ^ ^ :7 ;i/ M IE id J: 

o T IE ^ n § t> <Z) T? ^ ^ . 

i^, j^±mmvr^^mih'B^jv^m-mmm<D^m^miz^\r^xu. m 
mm 5 (D^n^m^mizii'Dxmmi^rci)^. u^y h i ©^fr^w^^ 

20 m-a-, ^M::^3^li:^i5i-m]l® 2 C 1. C2 ^^^^ ^ 

;rcJi#:S$^^ife 1 0 - 8 6 0 8 0 ^^^„ D (C MI 

25 r;^^^^:ii:/5>^^^Vick-5(C'r§fei&co^#) ± ifi ^S: fi fl 3I ^ 



wo 03/057427 PCT/JP02/13784 

13 0 

5 ■z:>(D'^m^^(Dm^ Cl, C2 ^m^T^o i^. C<D^^. ^ff^Wffl 

J: o \zT^o 

}fe#J^¥ 2000-3 520 1 1-^®^! lliSJ^Ii^(7D^^{C ck o 

El 1 3 <D D— X, J^tc, S 0 3 6 JCji^. ^ 

20 — (s 0 3 0 -cmMhTcho)) ^m\z. ^^miEm(DmKti7K^m6^ 

^ o 

^vix, s 0 3 8 tcji^. y jv^y'jp^m^^xmiEmm-om^ 



wo 03/057427 



13 1 



PCT/JP02/13784 



c: (D S 0 3 8 (D^m-miE^^7l)^:^mmm(D±r:i^<l^WL'^UTo 

(D^m^n.. ■:^m^mK-t}^9c\zmmL-f:Lmm 2001-133621^ 

^ o 

Ei 4 2 z.(D^m(DW, 1 SIM^^^lc-g^^^^^^^B 10 0 ®S!jf^, 

mi z (Dy u— ' — V <D s 0 3 8 (D^^O^iE^m^ 

t^. «j # ^ 5^ ;i/ "T? J^cf: < . mv^(DS 010}&^6S034 COMS. 

T. 0 4 2 {C::feViT. ^Uit'Ev^ )V 2 0 0 & 5fe © ^ rJ:)- S 0 3 8 
S *B ^ f § . 

^^^je^ati. ®1 30:70—^-^—1- S 0 3 6&ffiViT^ 



wo 03/057427 



13 2 
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10 



20 



s 0 3 8 (Dmm-^^mn-^n^'miz. -i/ti^ ^mo i mwmM^(Dm 



Yb^^iibTji, mmm^. m—:^^ 



f 



MV. y= f (u,y) ^m^T^y^^ib^m'^iZ. y ^ ^t^lf^m^iZ ^ 



so3 8T?«. ±lB<D^r^:<#e>nfe:^«^&'^t:^5=^;^^^<^s 

M it; ^ ± # 7X ¥ s ) . ssa^ii^^aa. mm^ 
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13 3 



mRti'E—?^^ > b ^ Mfuii hm-r, 

Sti^cDT. y ^ )V \z lit. . ^\zEm0^Kti^m.^^^Xtn$^-^\±f3: 



15 mKiJ^Uf^^^XiJlyXh&i^^. 



^r^^;!^ 2 0 3 /&> e.^^ 



^t";!^ 2 0 2 :fe 

=e^)V\t. C (Z) J; 



20 



25 
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13 4 



2 0 2 }i>^'^^-r^J^H;^?7K¥^!^^^^-h#7j<^&SliiE^^i!j^7^';i/m;K 
ij7]ii^)^^ Fp ^iP?.l^o 

Ji#:7jc^^«*iiEffi^i{l^5^;i' 2 0 2 EI 4 3 J; ^5 ^c:^ ^M^hm 



10 mb ®i 1 \z^Tm^^m,i[:=E^ji^ ( 3 + y ^ ^ —jvo^ 

Zb <h-r^o 

^:®±.#:7K^^fi«iEfflM»^-T';i/2 0 2 MtB# j^'fb^ (3 

15 <Dmt!m:^U^<D^ a8. dS: a9, al OlCcfeV^T. ^ 

;K;^f — ^ > h <^^Sl AMy <i: ±#:K.^7j<.5p^a®Slfl A Xb 
-To 

^^IT. My, Xb, Zb KK^^'iM^t.^tSiVX . mKtl > h <D 

id A My ii±^M^7K^^mo:>mW} AXh CDP^^^al 0:^^^^ib^ 
20 t.. 'A^Hi^^Btl^o 



A My =-nib*nXb*(g+d2Zb/dt2) + mb*(Zb- Zzmp)*d2nXb/dt2 

••• ^ a 1 2 

25 l^iliC, Fx, Xb ^Jt.i^^^^^^/'.i: bT, J^^ tK^^K^ O^Sib A Fx 
t±'^®^,7jc^&«OSIil AXb ©P^^^ a 9 S^ae)^ t , J^^/«>^^ 
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13 5 
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AFx = mb*d2nXb/dt2 -o^alS 
5 -h#:7jc¥lIPjSS^Cd:: o T^^T^ AMp <h A Fp ® it T ^ ^ M IB Ji# 

10 h = (Zb - Zzmp) — iCal4 

<fcoT> ^al2i^al4<fcD ^ ^ i^S^^ # & tl -5 » 

15 

A My =-mb*nXb*(g+d2Zb/dt2) + mb*h*d2DXb/dt2 — ^ a 1 5 

20 t^^o Tfj:t^%. ±i^mKti ^m^^ Fhz\t. A^-^Mm-^n^o 

Fbz = mb*(g+d2Zb/dt2) &1 6 

25 
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13 6 

Fbz = Fz - msup*(g+d2Zsup/dt2) - mswg*(g+d2Zswg/dt2) 

••• it a 1 7 

^ al 6 §^ al 5 ICf^Af^ ^ tiZ^V . ^^^/O^^ft & tl^ o 
A My =-Fbz*DXb + mb*h*d2DXb/dt2 al 8 

10 

^ al 8(Z)AMy ±^7}^^^mmiEmMWj=ey^ Jl^ — yt^ > h Mp. 

Axb ^miEmmm'e9'jv±^7K^&m: xc <i: icct o 

al8®AMy Ji#:7K¥&«tiIE^«Sj^-x;i'^- ;^ > h Mp. 
AXb lcMiEfflM»^E^;l/±#:7K^^« Xc At" C i: ct D ) . 
15 ^i)^%^n^o 

Mp =-Fbz*Xc + mb*h*d2Xc/dt2 -a^ a 1 9 

20 T^id e,n'g>_h#:Miit— Fm>K:^lt^h iz^ al 7lc:J;oT^5e)e.n 
^r^. al 3©AFx ^ ±#:7K¥ii«MiEffl ^ 

25 Fp = mb*d2Xc/dt2 — ^ a2 0 



wo 03/057427 
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13 7 



TtS:t)t>. ^al4, ^al7. ^^al9, ^a20 J;o T±'ft:7K 



jEmmwj'ey^jv 2 0 2 y&^^ IB ^ n § 



15 ^^±#:7K¥^aB«jEfflS»I^5^^;VmS;^J7K¥R^^ Fr i:P?.S^o Fr «tu 



Fr = 0 



5Si a 2 1 



20 



25 



tatB¥M'fb^5^;i- (3K;i^^^;i/4- >'^-r4^'f->'l') 0:7 ^-YtJ^^-;!/ 



=E — :A>V Mr \zm'^t^o 
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13 8 



AMy ^±i$^mmM(DmW} A Oh (Z)m%^^ al 0 t.. 



10 



AMy = J*d2nnb/dt2 



^ a2 2 CD AMy ^±#1 



^ a2 2 



iEfflgS!j^'?'^;p^~;=0 h Mr. A 



15 Mr = J*d2DDc/dt2 



^ a 2 3 



20 



•rf3:t>t>. ±i^m^MmiEmmW}'^y'JV 2 O 3«. ^ a2 s-e^^ti 
7tcrt<^a2 1<Z)J;^{Cfci:S (Fr=0)o 

^ai-rs J: "5 (d, S 0 3 8 TH. MiE^^ (J; D l¥b < 



2 7?^Jse)7t^IlI^^©^ffiB#^J t T=(D@^±#:^#:^<DJ^BtM) JCbuIB 



26 ^tiEffi 



wo 03/057427 PCT/JP02/13784 

13 9 

m xc (mumm t (Dmmmm^^ib ^n^rn) ^mw^i 205 -mux 

5 ^e:i:{::J;D=f#e>n^o 

20 sE^mfDrnWi^z^-DX^^-t^i^K-ti^^ m.y )V'E^}v 2 0 i^m^^x 
W7\i^^m^iEmnm'Ey')]/^- V mp) ^^iwmm^miEmmWi 



wo 03/057427 PCT/JP02/13784 

14 0 

— ifef^ ii tire's e> . c(D^^^m&'r ^Tzi^izu. skto^^Tc-o 

y jV'ey^jV^R:^'^ — ^ > h MfuU 

10 = miEmmm.Rti'E-' ^ > h 

'" ^ 5 



y )U'E^)vmKij7K^}$,6^ Ffuii 



y^)l^mKtl7K^^^ Fp 



15 +±i^M 



• • • 



^ 6 



20 tl 



ZMP) e>Tti;^^(c^M$n^ 



25 



^ 7 



wo 03/057427 PCT/JP02/13784 

14 1 

^TCO^faScO r + j ^1 r-j id L7^j:ttn^f;^ ^T^tV^o 

^ 7 6^2se) e. tl^MlE^^©^® Z M P Z M P ^ IS IS tc 

#6)n'5MiE^^©*©ZMP ©#i5E^ffl^#) :^J[^XSmRiJ:^^m:^ 
20 m^Wj'e-T^JV 2 0 2 , 2 0 3 (D^^^tmm'&ffo o 

^-r, ±i^7K^^mmiEmmm'hy^ji 2 o 2 (D^mitmwiz-o\,^xm 
^\z:^mmx:fy^mmi^rcnm 2001-133621 ^i?};^. mAim 

\zmm4t'e^)i^mi^^xmM-^ri^m>ij>7K^iiLm xgs tciK^$iir;&$ij 



wo 03/057427 PCT/JP02/13784 

14 2 

mWm-^^-^X ^nXl^^Tco TcTcL. mtotal ttHufBD4^>y h^a». mb 

\ 

J 

■ * 

10 g^M^-Sa = - mtotal/mb*(XGf- XGs) — S:8 

= Kp* miEmmm'^^)v±i^7}c^&:m- umm^&.m) 

9 

■ 

01-13362 1 mzm\/^ ±i^7^^^mmiEmmm'E^ )]y tm 

25 Ul^X^^^o 
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14 3 

miEmmm'ey'ji^^it'e- ^ > hm^m Mpfdmd ^^.^^o 
±^7i^^^m^iEmmm}'e^jummm 2 0 e tct^. ^9 of^t^ d iz. 



Ji#:7jC^&g«iEffiSaj^ •x;V^^^t:^-;'^ > hSsl^fi Mpfdmd 

= Kpp * miEmmm'E^)v±i^7i^^^m xc-mmmm^m) 

+ Kpv * WJEmmWj'Ey^ ±i^7K^mm dXc/dt 

— ^1 0 

ftfzV. Kpp, Kpv J* :7 ^ — H A-/ iJ7 $ij'^<^<>^^-r §0 

M (#J3t^^K^) it JB] ± #: ^ K :^ m ii- Fbz ^^^f^ffi b 

e>'rtiT^i<i:. ^-r^rrnjca <i:t-^^->^> h;^>M'^ffit-§o ^i 
0 (D^mmsmu. ^ti^n'^mTr^ib(D^-^> hx^^o 
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14 4 



20 



±#:7jC^^fiMiEffi j5»l^:T^;l/^^'ft:^-;^ > h^^lit Mpfdmd (D 
Ji#:7K¥^ifi1iiE^ jSltl^T^;i/^^'fb^'-^ > h Mpfdmd 

;&?aig3:^o r-j ^ r+j icf^;!^. 



10 -h#:7jc¥^SMjEffiiR«i^^;W$II^M'J 2 0 6 t*. 5fe ^c: 2^ m ^ A 

ii^b7t#J^ 2001-133621 ^ (C^i^Tt «k "5 /^€-a:^i*CD l/^ 



<D « ^ ^ m ^ © ft H k 



15 (^^-r§) -h#:7j<:5F^g^iiEffligilj^-7';KZ)^^<b 

ar^Mij 2 0 6 ^^^-rnt^^^vi. 



PPtflt^^gP 1 0 0 b j&^m;b-r §«2p±#^#:^ (03 70S 9 
(0 3 7 ©S 9 1 4T^i& C>nfe%><D) (C. 1tiE@®JL#i 



M IE ffl is »l ^ ; 1/ _h #: i 



^ ^tiP^ycfe (DT&^^^fe'g) VMtj6«!-r^ J; 5 t::. ±#:^^^1tiEffli5 

2 0 3 © Ji^ ^ IS D T , p I 'mmts.Hd^'y -i — f a*-/ tiif^MUtc 



1. 

[. 



10 



15 



WO 03/057427 
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14 5 



P< > h^^M Mrfdmd tW-^ 



7K^^m^iEmmwj'ey^j\/^M^t'E—?^>h^^m. Mpfdmd tmmo) 



^r^;i/^^it;^ — > Mrfdmd 



±i^m^Mi^sEmmW}'E^jv^Mit'e— ^> hw^m Mrfdmd 

= Krp* (^iEmmW}'ey^)v±^m^M e c 



( 



+ Krv * aiEfflSi!l^5^;i/±#:^ 



S d (9 c/dt 



1 1 



y^j: *5 , 1 1 *5 l/^ T . ( 



20 nrs. m 4 2 (Dmmyu y ^ m^m^^x s 0 3 s (DrnM^mm-t^ t. 

Mpfdmd 66 e. o s;^, m$^±^mmMmiEmmW}'e^ ji^mm 
MIJ 2 0 7 (^11) \.z^^x±i^mmMmiEmmm't'f)i^m<\:'E-^ 

'A\^^x^ ±^7K^^^m^iEmmwj^^)\^^M<h'E — yf^>h uvt-^^o 



wo 03/057427 PCT/JP02/13784 

14 6 

m) m. Fo -^^ Fo mw-^ 2 0 s \z^i)^i^ ^n^o ^^m-r^^t) iz. ± 

Mfuii ±#7jc¥{i«MiEfflia»j^5^;i/^^>ft;^:«-p^ > h Mpf ^Ha 

mWj'Ey'JV 202 izy )V^y')VmK^=E — ^> h Mfull O^^^K^ 
2 ;?>^^^^f -SjacSi^f-e^-So 



10 



20 



F0=mb*d2Xc/dt2- 1/h * Mpf 1 2 



:fejaiiijs«. mm (Bt^jt-At) <D±iif7K^^^wsEmmW}^y^ 

)V 2 0 2 (DmKt!i^^^^^m^o 

h Mpf \z^-ox. ±^7i^^^m:msEm^^m=E^}y 2 0 2\zm.^m\zm 

T1S.iD%. ±.#7X^&««iEfflSiSl*^^;i/ 2 0 2 CD iu HI ® -h # M 7jc 



<D ± #: m IE ffl «j ^ 5^ ;i/ 00 ja^ M FO (Dm^m^ifi^^ e>n-6o 

^bT. -h#7K^'figliiEffiiSI|j^x;i/^^'fbt — ^ > h Mpf ^J-#: 
25 TK^&gliiEffi^SI&^x;!/^^^^^-^^ > h^^-fit Mpfdmd Ic — 
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14 7 

ii^m^MmAEmnm'Ei^'JV^^ih'E— > h^-^m Mrfdmd tC — 
Min f)^ Min UM-^ 2 0 9 (C J; O^ist) e.n§o (D mRI:} ^ > h & 
5 H:^^ — ^ > h Min tt. i^^tCcfcoT^iS6 &n<5o 
Min = Mpfdmd + Mrfdmd —^1 3 

Tfsit)-^. mmmmmiEmmm^id'e — >^ > h Min ±#7K^^ 

10 gaiEfflSi&^5=';i/^^ibt-;A > h^^ffi Mpfdmd JcJi#:^#:^1i 
iEffi^Sj^^Jl'^^'fh;^: — ^ > h^^fiS Mrfdmd ^iuM't ^ ^ t \Z 2: 

15 it^ — ^>h Mpf-^^ByjV'Ey^jv^Rtj'e — y^yh Mfuii ^MCfeit 

t^^^n. ±^m^MWlEmmm'Ey^)V^'-;^> h Mr Mrf.^^ 
Jg^n^ (^^©^2 2, ^2 3^#M)o 

<D cfc 5 75; ^ o 

20 

MIES^JS?^:^^— > h = Mpf+Mrf -^14 
25 Mpfdmd ^f^Ab. ±^m^MWlEmMW]'E:y^ JV^^it'E— ^ 
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14 8 



10 



Mrfdmd S'f^A'r^ il ill?. MiB^ 1 3 f)^^' B tl^ o 

±i^7K^&imwiEmmwj'E^jv^^4\:'^ — }^yhM-^^ Mpfdmd \z — 

±i^mmMmiEmmwi'E'T)\^^^it'=E—;^>h^^m Mrfdmd ^z—wc 
-^■^r^m^iz. m^T^mKti7K^^^ Fin /^^^ Fin mw^ 2 1 o\z^ 



Fin ii^^ 



I* 



"Ey^JVZ 0 3 (DmWi\Zj;:^X±i^^^MW 



lEmmm'Ey'JV 2 0 3 \ZitmRtl7K^^m:^\^^^hU^^. TfSit^t, Fr 

\tox$>^o vTdti^^x. mMmmmiE^m^K:f:7i^^^^ Fin 

_h#:7K¥fieiiIEffl^S«J^5=;P^^'ft:^ — ^ > h Mpf ti^ 0 X -d Tzl 

^*;v^^'fb^— ^ > h Mpf ^±^7K^^m^iEmmm'Ey')v^Mit'^ 

— ^>h^^ffi Mpfdmd ^ S b ^ i: ^C i; -3 T li iP t* <§) J* 7jc 5p 
m^^-m^r:i^<D\ZtS:^o 

ii^L^X. ±i^7i^^^mMiEmnWj'ey')V^Mit'E — h Mpf ^ 



20 0 e> ± # zK ^ -li 



Mpfdmd iZ^Ml^r^^L ^\Z^-oXmim'^ ^^Kt}7i^^^^U^ _h#:7K 
¥'iaeiiIEffiigli!l^-7^;i/^^'ft;^ — ^ > b^^'ffi Mpfdmd 
^— H jR ;t» it ^ h T fij {« § o 

vr^-^^^x. mmmmi0iEu^mKti7}<.^j^^ Fin ti. mbb^i 5 

Mpfdmd FJ^;K;ti J:b*h T*iJo :fe{itl:i> t&tB^Jse)^r7 
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14 9 

5 

Fin = 1/h * Mpfdmd + Ffull + FO —^15 

— ^>h Min iimmmm^iEumm.KtiyK^m^ Fin ii^^^. ^n^ 
10 izmm.^MXTcim.'^^^ (a^zMP^t)D©) ^jpssies^^k:^^ 

Mltd <hMPSttiEe^j^H;^3 7K¥^!fe^ Fltd ^^0JPI^iag|5 2 1 

m-K;^}^ — ^ > h t*ayPM«iEa;gmM:^3^-p^ > h Mltd {c — ^b. 

$miiiEg:s^H;^^-p<> h Mltd i:m^§.miEmmm^ti:^^m^ 

•5tC^^$tl^o -TTSitD-fe, Mltd ^5 0;^/ Fltd tiZ MP ^!l^^#:j3cfcrA; 

pOh^^ffi Mpfdmd fc— ifc^feHjfiVMittc/j:^ J; -5 tc^^i^n-So 

25 PMD ±#:^^^1tiEffij^Sj^^;^^^'fb^'-;^ > hM:^{it Mrfdmd 
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15 0 

5 j&^^-^n^^n Mpf 2 12. uvfrnw^^ 2 1 3fccj:D^je)e.n^o 

Mpf = (Fltd-Ffull-FO)*li -^2 0 

Mrf=Mltd-Mpf "'^2 1 

10 

fut)-^. Mpf ia#^2 1 2-vu. mm.miEB^m&ti7ii^!^^ 

Fitd:0^e>, :7 ;p ^ 5= ;i/ R i:'^ tK ^ fife Ffull ^ M Mp 50^* 0 T ^ o ;^ 

iiiEMi^r^m^<D±i^^mwjEmmW]'^^ )i 202 ©^IcM;^ o^mM 

15 MiBJi^7fc¥fia^iiEffi««i^5^;i/^jg^bt--^ > b Mpf >&^#e>ns, 

^ — ^>h Mltd /&>&Biiff3-h#:7K^^S«iE^^Sj^^;i/^^<b^~^ 
>h Mpf ^MC^ ;i i: J: D . ±ii^mmMmjEmmW}'^y'Jl^^^ih=E 

— ^ > h Mrf 5&^# e» n § c 

> h Mp, * J;lK±#:^#^MjEfflmi&^5=;i/^S;'3^->^ > h Mr 

ji*^^ ^ 66 e> n ^ o 

Mp = Mpf-Mfull —^22 
25 M r = Mrf —SC 2 3 
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15 1 

^it'B— h Mpfi}^^y)l'i:y'JVmKti'e — ?^>h Mfull 
^t\z^V. ±^yi^^i±mWlEmmW}'ey')VmRts'e- h Mp 

;^ViT?. Jt^gP 2 0 5, 2 0 4 \ZX. ^tl^tl^k^ 24, ^25 ICt^ 

2 4 

20 

2 5 
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15 2 

10 

= mm.i^iEmmmRti'^—^ > h Mitd 

— ^ 2 6 



15 «iE@^J^R:^)7|c^^:5:h 

= mmmiEmmj^Kti7K^^^ Fitd 

2 7 

•fyt^2 6. ^ 2 7 j:oT5i<J6 e>n^ t &.T\zmmT^o 

25 ^^20. ^21, ^22.^23 5 0tc.m\Z^X-t^ Z.t\Z^Vs 
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15 3 

Mltd t.f3:^o 1rfS:t>t>. ^ 2 6 fc J; o T i!j ::^f 5p^^# ^ ^ JST ^ 

I 

5 ^(DmsEUm^Kti7]^^m.^\t. Fltd (hfcC^o T75:to-6> ^ 2 7 ct 



10 =mb*d2Xc/dt2 + Ffull 
=F0 + 1/h * Mpf + Ffull 
= FO + 1/h * (Fltd - Ffull - FO)*h + Ffull 
= Fltd 

•••^3 0 

15 

20 ^m^T^o 

25 S^iPPtffi^^gB 1 0 0 b>^>t^^b;feZMPfl^^|gH(Dl^^^. 

f 75:t3^MfBEI 1 3 © S 0 3 6 $ ni/c Z M F ftF^ISffl (Z)PI^{itd^\ 



wo 03/057427 PCT/JP02/13784 

15 4 

^1 o 



5 l^Kti"^— ^> 



^3 2 



$>^o ^Td. r*j ^t^mtiMm-r^o 
15 mKti'E—y^>hizMmvxf3:^mRti'E—^>hwm^m-^^^ tu^^ 

Fll^t^, ^!^#:^?|gi:@^ZMP/J>^^0 4 5 (D J;: ^ rsi^mz;^ ^m^^lz 

m^(Dz:h<. zMFfFm-mm\^^^0Mi^\zp^^-^n^j^^izm 

20 ^$n^o ZMPfi^^ieHt^g^Z MP ^l^'^t"^ -5 

25 ^i#JiIM¥2 2 CO^:Nilffi (J^MtO^MM) X$>^. ^ (Dm^lZ:^\,^X 
tt. ZMPfF^IMtl. Z MP ^l^-^boo, m^^^Mm\Zp<in 
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15 5 

15 ^ jvy''u—>±x<Dmm^. ^y^^)V':fu—>±x(DmWitiz:^mi^x. 
^n^n^mtf^^^m^w^m^-r^^ v iz^^vxib-^^^^vxh. 

v — > ^x oMWi t. . ^ )vy'' V— y ±.x (DMWi iixz^^m^^xmWi^ 

25 ^Z.X. ^'VXU. mM^^B\Z't ^t^^\Z. -^-J^ )V^V—> ±(D 

mwi\z b T m WL^^om^^mm-t ^ ti^> ^ ^ )vy'' v - > ±x (d 
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15 6 



(D±mm. Mmin JlT|5B{iiT35'g>o 



Mmax^ WJE^mom^id'e — ^> h ^ Mmin 



^3 3 



10 



% Fmin J^T 



Tib -5 



15 



Fmax^ 1^1E^^(D^Rij 7K^^^ ^ Fmin 



i?: 3 4 



*7K^^:$^ Fltd {; 



VTc^t-oX. ^ 3 3 *5d;lK^ 3 4 55^6^ ^n^^n^^^ 3 5 :fe cfc 
20 ZS^3 6 {Z^m-^tl^o 



Mmax^ Mltd ^ Mmin —sS; 3 5 

Fmax^ Fltd ^ Fmin —^3 6 
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15 7 

mmwiEummKti >^ y h Mitd (om. (Fitd, Mitd) ^mm^±(D 
M^hT^t.. ^35, ^3 6 ^m^t^^cDM-^ (w^m.m) m 4 

10 (Fin, Min) -^^^tEVXl^^^m-aiZU. 0 ©M^T S^f^P < . Mltd 
:«^a!lPIBtaiEe^^K:^f^->^ > h Min izV. Fitd 0J M ^ M IE 

mm^KtiTia^m^ Fin iz-r^o mf^(D^t<. ^<D^^izT^rc\-f 

15 ^^tmiRtiyK^^^t^mm.mp^iz^^tE'r^o b^^t). ^©jPMBtitjEg 
^j^s:^^— Min. mmmmmiEmmi^RidTi^^^^ Fin 
PM^;6ufrtc imjEit^iz) ^©^^ Mltd, Fitd iibTUji^j^n^© 

20 H47~H49oeA©d;-5{C, tE^ijp^pf^iE g > h 

M0J^^«iE@:^mM;^7K^^^ Fin t^mRtiyi^^^^WmmmiHiz 

^m^w^mmtxm^nrc^:^m(Dmm\zM. (Fin, Min) j&t^sb 

25 i^©«t -5 Mltd i Fitd ^i/O^^^^^n^o 

^t', Mltd :fe cfct/ Fitd ©^^^^^ija^g-r^tetc, ^(D^M\Z^Vf^ 
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15 8 



15 



m \z . Mitd ^ m 



lEUm^Ktl > h Min\Zi^s Fltd § 



5 ^m(DmKio7K^^^f}^mRt}7K^^^nm- 



2 1 *5 X . Mltd \Z Min> Fltd Fin ^ AT ^^:^T#e>n^c 



10 }^>oSiE^^(Z)mM;^3 7K¥^^:«'i^>^JF^>K:^7K^fig:^^ft^#^ffll^l;i#^ET§ 

r^j^\zu. J; 5 tcbT#6n7t Mpf ^fcta: Mrf ^m'^T^'^-^f}^ 



^it"^ — ^ > b^^ffi Mrfdmd X # § |5g D — iScT § <t . TJ^t^-^. 
Mrf CD Mrfdmd )&i ^ IE « /h ^ CI t ^M^$i±-2> t ii^T^o 
^1 ©as ^J^TlcM^-So 



lE ffi 35 ib ^ 7" ;i' 2 0 3 X«iET^§^S:^^ — ^ > h 



20 ^^mm^t'E^jvm^iz-mx^z.nzjz^TfTfsiv^^t'fy^m^iy^^o ^ 



iE ffi 3g »l ^: 5=" ;V 2 0 2 ©l&#XliiEb#n?'ci:Vi 



±#^#:^*iiEffl3S»)^5=^;i' 2 0 3 smTC^iir^ ( 



25 7C$1±§) ^t.^. ±#:7jc¥fe 



^:-7'^jV 2 0 2 ^m.7t^^^ 



wo 03/057427 PCT/JP02/13784 

15 9 

hm^m Mrfdmd tCT ^ -5 I® D — ifef ^ d ^: $ il t d^^M^ 

Mrfdmd \Z — ^-^^rcit>\Zit. ^2 0 2 1 t\Z:id\^^X. Mltd \Z 

Min> Fltd Fin Sf^AT-g) 21 <i:T# e.n7t Mpf t Mrf 0|^T> Mrf 

• ^1 ^T. Fltd AF i v. Mltd CD^MM^ AM iif^o 

10 ^^^O J; 5 {C Fltd ^: Mltd ^^Mt"§ ^(^ tt" 

Fltd = Fin + AF —^37 
Mltd = Min + A M —^38 

15 h^^X^. MSB^ 2 0 *5c};rJ^^^ 2 1 J; D , ^^CD P#/&^^# e> tl^ o 
Mrf = Mltd - (Fltd- Ffull- FO)*h —^3 9 

3 7 3 9 ;J>^ e. BJ C /^cC J: 5 iC. i^^:^^^^5i bx v^nt^. 

20 Mrf ti^M^n/cCVn 

□ M = OF * h — ^ 4 0 

eA±<};D. AF :fej;r)?AM Ji> Ji IB ^ 4 0 ^ S b fcC J^cC 

25 
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16 0 

^>h^:^iit Mpfdmd l;i T ^ ^ PI D iS ^ i /O^^M ^ b O T . 
$6>fc5S:3 7. ^3 8^m^^X. Fltd i Mltd i^^^t"§o ^mJCcfc 

ZKD^^ IZVX^M-^rirc Fltd t Mltd ©^^s 0 4 7. M 4 8 \Z 
^V^XM^^ (Fltd, Mltd) -V^-tL. mi^M.\t.. (Fin. 

(Fin, Min) jfi i: tS: ^ c 

m^-r^t. ±mmm\t. ^3 ^3 o^?^mt^;^ 

(Fltd, Mltd) (DM-^^M^T^a ^fc. a ^ ji^ O M e> , ±#7K 

^ii:M1iiEffi^»i^-T-';i/^^{t:^ — > h Mpf TStt ^^HT ^ 

15 Mltd ©^Mfi AM i Fltd (Dg^H* AF ©lt:;&t±#:Mit ^— Hja?^;^3ll: 
^ h <t ^ ,h e. . ±t3il:^j5>^\ (Fltd, Mltd) ^ (Fin, Min) 

Mpf }'^^tt^^Hb:fe:^'&<Z) (Fltd, Mltd) omo^-o ^l:5fe-r § i: 

20 rcfzV. m4 9 (D^^ 3^:35. ^36, i^37> ^38, ^40 
^m&'t^ Fltd t Mltd # 15E b fcC V:^ -g- J* , ^ O J; "5 Fltd L 
Mltd ^:;^>^^^^$n'5o C^J^-a-^^t*, Mr by^V:> e 

25 

AM= AF*h+ AMp2 —^4 1 
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16 1 

Fltd t Mltd ^35, ^36, ^37. ^38> ^41 ^M'^T 
/h^ < fcR^ CDT, AMp2 (Di^^ffijO^^M/jNiT^cC-g) J;-5 (C^^-r-So 
5 ^it'E — :^ > h^S^iit Mpfdmd t;: 1? # ^ PS D jfi hifim^^ 

10 Ocfc -5 bT^fe^$ nfe Fltd iz Mltd tCD^fi^> 04 9{;i*5V^T 

(Fltd, Mltd) -eSfi:. H^^^t^. 3 5 , ^SeT^^tl 

SA^. (Fin, Min) M # ^^'±#:M31 * — F j^R^^J 

Mltd ^a!l^MiES^mK:^7 7jc5p^:J^ Fltd ^.Hj^^^^tL^o 

\Z\t. ^3 5. ^3 6 (D±PI{it Mmax. Fmax *5j;tKTPSfii Mmin. 
20 Fmiii UO iiU^(Di;. Z MP ^^t) X) (DU^miEmU^Ri]'^ — ^ 

> h Mltd hmm.miEmmm^ti7i^^^^ Fitd u^iz o tt^^o 

ff s 0 4 0 \z.m^. t ^ A t tm^^v. mxss q 1 a\z 

Mtl. S 0 1 4y^^& S 0 4 0 ST^MS^^OMTo 

25 ^4 ^^m\^xz.(Dm:m(Dmm\z^^^^^mm:m.(Dm^^-^ ^\zm 
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16 2 

-t^mm^ 2, 2 (D 1 2m(Dmm (ior (d fsi^) ommm^i^^ 

(la) ^^mUT^^n > h n — ^ 1 0 8 {cit-S, ^-fen > h n — ^ 1 

0 8 fS, nsj^^y h^{BI#t5=^;H 0 2 T^m^nfeMtS^fiJi^ (-fit) 

^ @^fiS(h L-T D h 1 cDMjii# 2 , 201 2 m(Dmm(D^iiL^j^^ 

>ha-^i08«. D3j^-/ hMi^^'^y^JV 10 2 T^m^ti^ 
PSS^fiJi^ ({it) ^ S^ijii: L-TP^J^y h 1 OM-^O 1 0 (^b<tt 
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16 3 



3 ^ y ^ -f T 



0errx, ^ erry (# b < g ^±#:^^:^ JC>t^ f 



|ol (YlHilHlO) CDS 



f)^ d erry T -5 ) Ml3 > +)- 3 6 



> 



h-^nux&n. m^=i>y''^-i r>:^wj^^MU i o 4 tc^gisn-So *j 



Kti^miE-t^o M^miz^t^ (s^zmp) ihd 



;i cD^i^^S&ti^^^^^S 1 0 0 {c cfe frt D h CD^#^ 
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16 4 

*5j;u^^ii)f^ji, :^mmxifi^\z\^m\^f:L^m^ 10-277969 -^^2;^ 

V Mltd t.UUmiEUnmKi:37\^^m,^ Fltd %lE^m(D%(DZM 
10 p^>hSI^#: Mpfdmd lC-®r^:^tiiaviililc;^^.fc'5 ic, Ji#:^#:^ 

;V^^^t;^ — ^ > hlg^ffi Mrfdmd — SfC ^ jfi ;^ ^ "5 

20 ^#'l£S4iiEffl^Kl^T';i/ 2 0 2 (DWi^lz^-D-rmiEly^nfSi^^m^iZ 

±i^^^mM^^m^Wj=E:y'jV 2 0 3 <D id ^ ^ mMib ^: 't'OI-^^ iO A ^ 

_h#^^:^SlEfflSWl^5=';W 2 0 3 ^m7n$i±^ ;i t , i'^TK^'ffcfi 
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16 5 



25 



Mrfdmd JCT^ ^i5M 0 



1 5 mm (^ab 



1 immt.. 



(D 



1 1 
tl S CD 



^— hOSOSO. S 0 3 6 0MS/{>^^M^&bT:fe D > M it M :t/ zK ¥ ^ife 



^tZMF (*©ZMP) 



1 5 ^^©^l^|ltffi^^^^lC«. 013 



15 ;i/ 2 0 I iccfc D X 'E-7^)]/mRtsmmm^VT (oy jv^y^jvmKtiTK^fi^ 

^FfMll:^J:lSyjV^y^)Umi^tS'E — y<>h Mf ull ^ 5^ 46 § M S 



Mfull ^^56^ MS) ;^>^^J5&bTV^§o 



1 5^H^<^)S^ 



1 3 (Dy U — ^ ^ — h <D S 0 3 8 (DitllMib^^J^ 



bxvi^o :7 ;v ^ 7^ ;i/ ^ ^ — ^ > h M full y^)^\ "^^jvm 



20 R:^P^{it t g^^M;b®^l^^fi^(^)^tc*a^-r^o 



-nv: -feki 



1 0 1 2 



1 5 



wo 03/057427 
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16 6 



=e5^)V 2 0 3 -^i^^tlTl^^^ 



5 ^jEmmW]'E^^)i±^u 



^r^L. mBy Jl'Ey^JV^^tl'f: — h Mfull <D ^ K^V h <D 

(Mp ?a#gR2 1 4 \zx:b'^n^ 7(}tmm'Ey^}i^mi^m.<Dm 1 Mi^ 
'ffc:^-^>Mi^te Mpfdmd :^Jzzs±i^mmi^miEmmm'^y^)v^m 

Yb^ — ^>hS^M Mrfdmd TlfiMWj JV^f^m<DM^^ t VX m 
15 :iE a ^ M ^ ^ife Fin 1 2 ^g^cfe J: 1 3 ^ Id :fe frt -5 



(^)it^ffl<h bXttflB Min 2 0 9 :fe j; tX Fin 



1 0 {cj:D5i^«6e.n^<i:*tc:. mmmm^Mmm hvx . mt^pmwiE 

mW:mK:t3'E~?<> h Mltd (h an PS M IE a ^ ^ ^ife ^ Fltd 
i'JPSMSgP 2 11 J; D Sn-So ^ICD-ffi. ^ 8 ^ D 

20 h(Dm^(D^^\ZU. UT^y h 1 (D±i^2 4-fy^Mftsi.X\^^^o 



Z MP ^Ttl^ t 5 H <h <i:^#T=ib -5 ODT, 



xm 



■ 

25 MWVXh^i/^Cii\-S.ht>^/vX;^^o 



wo 03/057427 
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16 7 



TabD. ^KDm-^omm^mu. m$i^m i^mmmiz:^\,^x. Mpfdmd 



fj ^ y )V =e 5" )V (.my ^m^^^^mx. if^'Z)^mi\:.'^f 



10 El 5 0 ti. z.(D'm2mm'mm\z^^mm.(DWiY^. M.w^\zn.. 013 

^-\zmti^'^'f)Vft\ifxu < . mm.(Ds oio:^^sso34 omm. 

15 X. MB 0 \,Z^\/^X. W-m,^[:'Ey^)V2 0 Oii^^^OU^TffiS 0 3 8 (DM 

4 2 tm—<Dmm^iz'^\^^x\-i,. m4 2 iim—<Dmm^^^m^^^. 
s 0 3 8 (Dmmy.^(Dm^\tm 1 mm5^mhm\:'X$>^(D-vmm^^ 

B&b, iy.TiCil 5 0^fflV:»TS 0 3 8 ©MS &#lffl t-i^BJ § » 
20 S 0 3 8 TJi, ^T. tG^(Z) < P13CDS032 XMtbT^i^mit 

r^iummm) \z. mmpimmm mmt-At) Tmm(D;::t<^mh 
rciniEmmw}'E^)v±^7K^&mi xc ^mw-u 205 \z^r)-ha^^ n ^ 
\z^v). miEEm±i^:^^^mt(^^^Bn^o ^rc. ®i3®so3 2 

mmmxikibr^ummm) \z. mmmmmm mmt-At) xwmv 



wo 03/057427 PCT/JP02/13784 

16 8 

mwi\zm (.'tut)-hMWi\z^^ xm.y jv 2 o i fflm^T 

t«eox> ;!/ ^ 2 o i \zu. mM^b^-T" 

;VJi#:7fc^^S*$cfc tK^Ji#^#:^ ICJP;^T. ^fi IE ffl Si ^ ^ -h 7jc 

FfuiK :7 ;i/ 5^ ;i/ jfic s :^ ^ — ^ > h Mf uii t n? .5^ o 

20 Mfuii ti-^. ^n^nmiEummKt}7i^^^i^ im^mmt\ziB\f^m 
25 ij'^-^y h ti)^^m-^nxWiti-^n^o 



wo 03/057427 



PCT/JP02/13784 



16 9 



^48 



lE^m^Rij'e — :^ > h = :7;i/^:^;i/J^^;b^-^ > h Mfull 

••'^ 4 9 



I- 

J" 



o xm^-t^mRt!^My)i''^y^)V 2 0 1 ^ffi V^T#m bfe a)(Z)^ — 



15 y JP'hy^Ji^m.Rtl'^E — ^ > h Miwll 



20 



25 



lEmWim'ey^JV'e — :^ > h Mr 



y )V'E'T)l0^Ri3:^W-^'^ Ffull 



^50 



^5 1 
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17 0 



^^m^jEmmm'Ey' jv^mih^- :^ > hm^m Mpfdmd ^^^^M-^n 

^m2 001-13362 m'i::^miiimAi)'^mm^rcm< . m^-^n 
5 mx^t. ;k^<D^o \zmmmm 2 0 Q 7:)t^M-^n^o 

_t-^7j<¥'aSMlEffliS»I^^;l/§^^jt;^— > h^Alcffi Mpfdmd 
= Kpg*M^i>M +Kvg* MiE^aSl^-T^;i/±#:7K¥M^ dXc/dt 



10 r^Tcv. M'O^t^. e.n§o 



15 ^ 5 2 (C ^ Kpg> Kvg ^ — \^ ^ y i7 (D ^ > $> ^ . 

^5^;i/±#:7jc^?is dxc/dt «^ -en^'n^ Mur (i^^ t - a t ) \zm 

T'^;L'-h#:7jC^3^lfe dXc/dt Tab -So 

b T # fi ^ i: jg »; ^ ^ 0 it^ ^ » 1? ©J ^ _h # 

m^\zm'::^\^^xmm'E^)vummy - \^ny (mi^m) ^mM-T 

25 '5J:5(cU;'co -^-^-^^ ^MW}=E^ )\/UWB\\z ^ V) ^ M bB M ^0 ^ O Bt ^1 ^ 



-oS: 5 2 



-S; 5 3 



wo 03/057427 PCT/JP02/13784 

17 1 

^lEmmWl=Ey^)V^^it'i:~ ^ > Mrfdmd T^^^^-^n^o Zi 

h Min i^. H 1 ^MfjP^iUjm. MtB$iil5 (Z MP0J^^#:}3 j;t)C^ 
h^^ffi Mpfdmd Id — 56[$i§r. ^^i^:!), ±#:^^:ftMiEfflS*l^^;i/^ 

h^Slcjjl Mrfdmd — $ it -g" ^ g Z M P ^ D JCB^-T ^ 

>hg^(tt Mpfdmd lC±#:^#:^MjEffiiSl&^:^;i'^^lt^ — ^ > h 
M^^fi Mrfdmd ^MW-f^ ZlhiZ^rim'^n^o 

Fin ?t#g^2 1 0 mmmmmjE^m^KtiyK^}^^ 
Fin t)^8e)e,n'g) (it^$n^)c ig0jpsB#«iE @^ja5M:;b7jc¥^^:5:> 

Fin m 1 mmmmtmm. mmmm (zmp mm^^^^zsmRtj 

Mm Mpfdmd ic— ifc^-fr, i^^o, ±#:^#:^aiEfflJSSit5=';W^^'ft; 
^{jl Mrfdmd IZ — ^-^itfc L VTc^^lZ. MyjU^y^Jl^ 2 0 1 i)'^^^ 



wo 03/057427 
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= :7 ;i/ 1 5^ ;i/ ^ ;K >ic 5p ^ ^ Ff uii 

+ l/h 

* (_t#:7K^&SliiEffii51l^^;U^^'ft:^~-;< > Ml^jfi Mpfdmd 

~ ±^7i^^&mwiEmmm'E5^ jv^Mit'e- ^ > h Mpf) 

10 —^5 4 

taM (i^^j t - A t y&t^i,:^ en^o i-73:t5-fe. ±. # tK ¥ 'E: e It 

IEffiMI&^7^;i/^^it;^:— y< > h^^M Mpfdmd ±#7K¥&gM IE 

«»j^5^;KDA:^&MtB^7S:frj-iiin^i±^ 21 jg @ T ^ :7 ;i/ ^ ;l/ ^ 
Kt!7K^^^ Ffull CDiiinfi^. H&f3^^_h#M3l^-. H^-R:^Jt*h 

n t iCcfc Jt^-r^o ein :7 ;i/ ^ ;v H :^ 7K ¥ ^ ^^J- 

Ffull <^sp;^^ e: ifcic J: 0 . mmmmmjEmmmKt!7i^^^^ Fin >^>^^ji 

20 ^ $ *a -f) e 

llriHi^l 3 lCctoX^ii!iKBP#:^jEg^^;K:^^:-^> h Min 

Fin ^ a6 & n ^ (Ji^$n^) ii t ©SEHjtsmait-^o 



25 X. ^M^^MjES^J^^S;^^-^ > h Min <h ^MIS^MiE @ ^j^S 

:^7K^m^ Fin t;6^e>, H&IBMJ^ ( Z M P Ml^^#*3 J; t^^m^ 7K¥ 



wo 03/057427 



PCT/JP02/13784 



17 3 



^m.Kti'e-^yh Mitd tmmwiEmmmKtf:^^^^ Fitd 

;k^^'^. Mpf 2 1 5 (CJ::-:^ X. _b#:7j<¥^M«jEffi ^ ^ 

, M^^:t;7K^^ifei> Fitd f)^ 6y JV^5^)i^mKt}7K^^^ FfuU ^MD^ 



^V^T. Mrf tg^g|52 1 4 JCcfcoT, $11 PM^ilE S ^ - h 



Mitd f)^ ^ ±i^7K^iiLmWsEmi^B'e^ JV^^it'e- > h Mpf 



20 



Mpf = h * S Kc(Fltd- Ffull)dt 



•••^ 5 5 
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17 4 



^ > h Mr -m^^-^n^. TfS.t)%. Mrf 2 1 AOmtiX'^^Ai 



10 



:? ;l/ ^ 5=" v'l' ^: — > h ^ ^ Merr 

= ;i/ ^ JElc S ;^ ^ — p< > h Mfuii-$mMjEe^;^R:;t;^— > 



h Mltd 



^56 



Mp = Mpf- S Km*Merr dt 



^5: 5 7 



20 



-^f^fD-^. y )V'E^)VW.^ti'^—:^ y Merr \zm^^^ y Km 



25 fettMiE^B 



^■7=^;i/ 2 0 2 fcA:^ UT. XiJ'^ntcWiRti'E — :^y V 



wo 03/057427 PCT/JP02/13784 

17 5 

mm<D^^<:^fzmmmmm mm t +a t) \z^\^^x. mmmt.vcm 

y;V'e^)i^2 0 kd MM W^ 0(8)^-^^0 

20 mt} =G(Xtl) + G(d) -^5 8 

;i/ 2 0 0 :^^\ ^^izmfdmrntl^y JV'E^JV 201 (DMII^i:;^:^ xv^ 

nu. d \t 0 x ^ ^ —^m\z\t. 7G:mz^x)'e'T)VitmMi d^t-ox 

25 t*?5;Vio 



wo 03/057427 PCT/JP02/13784 

17 6 

^jv 2 0 3 (Dxtif}^'E>mti i^moi^m^) ^-commmm^. Gm(s) 

05 1iC*3ViT. ^5^;i"ft:^R:^^: — ^ > Mlllji^ifi destm 
5 BUlB Mp m.M^ 2 17 om^^ 2 17a <Dmt). -rtHtD-^. yJV'^^JV 

mRti'e—:^> hmm Merr iz^^-i> (-Km) ^mcTnh <D (Dm^m. 

^M^VX^^^ (^M^HI 5 2 ~ 5 7 tCcfeViTt)lHlil)o 

10 T^o 

Gm(S)=G(S) -^5 9 

> Merr UMWimiEmmmRiJ 

Merr = S/Km/(S/Km+l)*d aS; 6 0 

25 Merr '^v^}Vi\im^ A -^ts v h y M n'1^m.-mmUWj>^^ 2 17a 
(D^^ > Km[rad/s]CD D — :y h ^ ^ JC® b © }C*B ^ T § 6 



wo 03/057427 PCT/JP02/13784 

17 7 

> Km ^-t^^^ < tn\t. y JV^^JVmKtJ'E — Merr 

> h Mfuii $ijKBSiE@@jp^;K:^f^-p^ > h Mltd izm^—^-r^o 

Fltd izuu—BcT^ ^ L^mm-r^o 
m m^m y 2 o i (DA;b^±#7j<^fs«. mti'^yji^e 

15 zK^^iJ^ Fs. m-m.ih'E^Ji' 2 0 0 ©m::^ ^#M'ffc;^5^;i'±#^7jc¥^B 
i:t-§<h. A S tB * T © e ^ 11 ^ ^^ Gp (S) i: fj: -5 o -rfSitDt^'A^ 

Ji#:7j<¥'feS = Gp(S) * Fs -^6 1 

20 

:7 ;i/ ^ 5^ ;i/ 2 0 nzxijvxh. y jv=E^jvmKt}7K^^'^\tmm^^ 



wo 03/057427 PCT/JP02/13784 

17 8 

5 m5 5<Df^<D Gm(S)/Gp(S)J*. _L#:7iC^'6L«M lEffi M»I ^ ^ 

Ktj'E — ^ > h Mp -^^^m^tiyK^^^ Fp STCD^^P^T^ '5c 
Gm(S)/Gp(S)^A> MIB^ a 1 9 . oS; a 2 0 & Xc & *T ^ ^1 i: J: 

I 
/ 

10 Gm(S)/Gp(S) = 1/h * S2/(S2- l/h/mb*Fbz) -^6 4 

dil-X?. S2 S 2 ^^^fo 

JI^Ji-^tK^^S Xc l^-^ < D Mift^o 

^Td. tufB^ al9, ^a2 0J;D, ^k^fi^^iLt' ^ . 

Fp = 1/h * Xc * Fbz + 1/h * Mp -^6 5 

20 

Vrc-fy^^X. WIB Upim^^ 215 (D^^^2 1 5 a (D^^ > Kc 



wo 03/057427 PCT/JP02/13784 

17 9 

]^ V y h tm^^ ^ tf)^-v^ :i<D}^vyh^ di t^^t. ^6 5 

5 Fp = dl + 1/h * Mp -^6 6 

i ) 

10 :7;i/^-x;i/J*S;^;7K^^t5c^M^ Ferr 

= Ffull - $(1 IS M IE g ^ S i^J 7jClp ^ ri)' 

Fltd 

••• ^ 6 7 

Fltd ^(D^^y Jl^y'JVmKtiyKW^^^mm Ferr .hT^o 
>';i'^5^;i'f|5^:^7j<^^^mil Ferr JC^te bT, 056^iSgmf^ 

cfc^pT. e>n^o 

20 

Ferr = S/Kc(S/Kc + 1) * (Fs- 1/h * destm-Fltd + dl) 

•••^6 8 

•fUt)'^ . y )V^'f )VmKi2 7\i^^^^mn Ferr ^1 , (Fs - 1/h * 
25 destm-Fltd + dl)^:^ v h :t y M M ^^Witl^ Kc[rad/s]<D □ — v hy ^ 
;i/ r^' jl b ife CD *i ^ t" § o 



wo 03/057427 
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18 0 



(Fs-l/h * destm-Fltd + dl)P%(D^mU. O ^ ^ ^ l^fc 



5 ^ Ffull U . 



iEummRti7i(.^i^^ Fltd tcst^-icf ^ 



^ > h^7k^ Mpfdmd Ic — ilf^iir. ±#1 



10 "^Ey^JV^^it^e— ^ > hm^^ Mrfdmd — $ i± ® :7 ^ 



— ^ > h Mfull (Dm.x$>^ 



Mpf Id Mpfdmd A b . Mrf Mrfdmd ^i^XT ^ ^ iZ ^ ^ ^ ^ 



15 



Mltd = Mpfdmd + Mrfdmd 



5S: 6 9 



^{c. $!lPS1iiEa^J^R;b^ — p<> h Mltd I;: la — ^^f ^ « ckoT. 

)v=e'f)vm^f3=E—:^ > Y Mfull <z)M«> laiB^ 1 3 ^^fe e)ns. 



25 



Ffull = 1/h * Mpf + Fs + dl- 1/h * destm 



^71 
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18 1 

iyftm^(Dy Ji^^y^)VmKi37k^Ji^^ Ffull T c5 ^ M PSB#liiE S 

5 

Fin = 1/h * Mpfdmd + Fs + dl- 1/h * destm —^7 2 

Mpfy6^e)(Fs + di-i/h * destm.)^T<Dm^mwciz\-imMmi^^^i^n 

ti:\^^(D'V. Mpf (Dffi^ Mpfdmd (C^M bT (Fs + dl-l/h 

10 * destiii)itmmmizm'm^^nu\^^o vtci^j^^x. ^7it^7 2(D 

(Fs + do - l/h * destm) 1^ — T ^ o 

J; o T, ^71, ^ 7 2 e)(Fs + dl- 1/h * destm) § * T Z. t 

15 ti^Bl3iti^'DrziMa. 'tUt)%. Fin=Fltd y^^-::^ Min=Mltd © & 

Fin=Fltd ife ^ S , 0 5 0 >^>> e>:b;&i§ J; 5 tC. _b # 7jC ¥ S *i IE 
ffljRI&^'^;i^^^-fb^ — > h^^jg Mpfdmd i _h#:;4c¥'feS»iEffl 

is ii, ^ ^ ^ qE — ^ > b Mpf ©M^^tiiJ:© J; o\zf^^o 

20 

Mpf = 1/(S/Kc + 1) * Mpfdmd -^7 3 

±#:7jc¥fegliIEffli5I{r^:^;i/^^lb^-;>^ > hSslcfit Mpfdmd 
25 1/Kc <^)—^3ltin — A°X:7 ^ bfe;^^^-^ 



wo 03/057427 
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18 2 



— h^^m Mpfdmd iZ\^\t — m.-r^o VTc^^^-dX. ±#:7lc¥&S 



Mpf= fulfil Mpf+ (AT/(T+AT)) * (Mpfdmd- ttf HI Mpf) 

10 

«:ffiIEfflS»I^5^;V^^'ft:^— ^ > h^S^ffl Mpfdmd tcM^^^— ifcT 
15 ^ o 

^ . Fin=Fltd Min=Mltd 'V$>^^^&> _L IB O ^ < ±.# 7K 

^&:mWlEmmm'Ey')U^Mit'B- ^ > hm^m Mpfdmd ^:±.#:7K¥ 

20 

Mrf = Mrfdmd —^7 5 



^mf^WiEmmm'Ey^A^Mil:'^— ^ > hWm^ Mrfdmd \Z—WL^rc 
25 — iS[ T o b;^c5&toT, _h#:^^r^l|iiE^i5»I^5=';V 2 0 3 (7)± 



wo 03/057427 PCT/JP02/13784 

18 3 

< f° n 5?>^ J&> o (Fin=?«=Fltd * Min=!tMltd (D^ 

02, 2 0 3 iZ^^xmiEhTzl^lEmmMWi^my JVEy^JV 2 0 1 \ZX 

my 2 0 1 \z^^xwii^-^nrcmKti^miEmm0^^t) 

20 ^Td. ±^7K^^m ' m^M^WiE'r^r<ii^(Dmw]'E^jv 2 0 2 , 2 

25 -y^y hiZ\^\^~miT^ ^o\Z. mt^P^Wjt^JV 2 0 2 , 2 0 3 ^(DM 



wo 03/057427 
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18 4 



10 



mmu2 1 1) iz^y)M\m.mAEummKti7i^^^^ Fitd 



202, 2 0 3 izxti'^r:L\-i.H-}}Qm\zAti'r^'^mi^m(Dm^m^^M 
Fitd :^^zsp\m.miEmM^Kti'^— ^> h Mita ^^n^timmwm- 
(Dm^^mizj&^^^k^izmmmwj'Ey'ji 2 02, 20 3 ^(Dmi^m^^m 



btafBSE»j^5=';i^ 2 0 2 . 2 0 3 lcA:^3*r -5 ck -5 tulBg 



^^;V 2 0 2, 2 0 3 (D^M^mm^V > 1^1E0^CO 



15 0 2, 2 0 3 tc:^f^«ai UTA:^3'r'5 b:fe 



^KtlTK^^^ Fitd :fed;Oi^^J^liIE@^^S:^jt-;?^ > b Mltd <D{i^ 



&.±mmiyr^m2mmmmt:ifmmt(DMf^m%^mmi^x 



1 omm^ 



1 6 



2 2^m ({aUHl T^H^i:, ^KDlll 7^B^&/iJ> 



25 



(D 



1 0 ^m^xs\: 



2 2 ^BJ(^l^^^ffl^^^^icji, mi 3 (Dy a—^^ — h (0 s 
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18 5 

0 3 0 . s 0 3 6 (Dmmfjmmvx^K) ^ M.mmKtj7K^^:^tzMF 
mKti^—^yh(Dmmm (=o) t:fy^ummmmm.tvx^^ ^n^o 

^Td. H 1 1 0 ^BjMt)^^fc^ 1 6 2 2 
) Si;t/#^-x;n?^'5iS^:7;i'^5=;i/ 2 0 1 J: D , ^ 5= ;i/ ^ ;K P ^ 

10 iifi ^ U T © :7 ;i/ ^ ;i/ K 7jc ^ fife Ffull :^^ZSy )V^y^Jl^m^i3'E 

— y^>h Mfull ^^JD^MS imiZ Mfull ^^J&^MS) }^>^^^J5D;bT 
^M^^iZit. mi 3 <Dy U — ^^— h <D S 0 3 8 <DilStmi!fi-M}^VX\f^ 

^(Dm-t. :7;p^-xJl/J*S:^^-p^ > hMfuii '=E^jvmKt!m 

20 ^jv±i^^^m:^ e c ^im.y jv'E-5^)V2 0 nzTtm^izxtj-^n^o 

t!7K^^:^U. M :7 ;i/ ^: 5^ ;i/ 2 0 1 © tB (=Ey^ )vmKtimmm) tv 

Biz. n 2 ^Mj^MTj*. 114 ~ii 1 0 mmm.n\zm i s ~m 2 2 

25 (<0 1 7 BB>g^iK^li^#i:t-^ ® ^P^O \Z ^ n ^ mWi 

)Vt. bX, ±#:7K^feM«IEffiMl&^x;V 2 0 2 J; J:#:^^^ MjE 



wo 03/057427 
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18 6 



2 1 7 a ©tB;^j/&t (Mp Tt^gP 2 14 \zXti-^tl^ h(D) ifimWi'E 

10 m^'T)V^^ih^ — yf^> V Mpf <h-h#:^#:^MiEffi ^:5^;^^5£'^t;^ — 
y<> b Mrf (;in^^, B 2 IIMJ^M-eti, Mr IC^bV^) <i:/&^^^i&^^ 




'^'T)v^^i\i^-:f^yvmmu Mpfdmd ^^xs±^mmn 
miEmmm^e'T }v^m\:,^- ^ > vn^m Mrfdmd •fytmwi'ey')vm^ 

h Min <i:^0JISB#|iiE@^^S:^7K¥f!K4^ Fin S^f)^^ 1 8-^2 0 
BJtc:fetj-^MPS^^«Oit^M t UTMIB Min M^gU 2 0 9 :fe J: 



Fin UW-U 2 1 0 {Cd: D ^fe StlS i^^tC. UWi^f^mn 



mmUUmiEUmmKti^^ — ^> h Mltd i:^J^SlE@i^^R;tf7j<.¥^ 



20 ^ Fltd a: $!l M S 2 1 1 J; D ^86 C» tl^ 



25 -a-ilRl^T^^o 



bT J: V:> t«MtB^ 1 



mm(D 
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18 7 

^om-^ommmm^t. mmm 2 mmmmiz:^v^x. Mpfdmd 
10 0 5 m3mmmmiz^^mm<DW}iiF. Mi^^iz^t. misery 

15 ^ — Mpfdmd ^^^±#7jc5p^«^^>ffc;^ — ;<> h 
mikm Mpfdmd Lm.^^o f^'^ts.^. :^m:MW'^U. mWi^^'r)^^^ 

oxv^T. ^ni. Mpfdmd n.. ^•mi\:.'^'f)v 2 0 0 

W]"^^ )V^^it=E— Mrfdmd . -h#:^^^ ^^^fb ^ — 
20 ;><.>hg^ffl Mrfdmd iig^a^^o InHt^Cl^ Ji#:7K^ji«1ijEffl^$Ilj^ 

^ ^ -fh; ^ — h Mpf f*±#:7jc¥li»^^<t;^~^ > h Mpf tc, 

{b^ — p^>h Mrf _h#^^:^1ijEffli^i!i^5^;V^ — ;^ > h Mr 
#M'ft;^^';i/±#i?^:^MlEffl^-x<> h Mr tc. -li#:7jc¥&fiSiEffl 

25 ^SSj^^;1/hE — ^ > b Mp ^t^Mfb^T';V-h#:7jc^>fiaiiIEffl^— > 
b Mp IC, $Sr^ * J6 § „ 



wo 03/057427 
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18 8 



< > tuKliCDia 13OS0l0;&^&S034 (Dmm. f t> "fe ^ M -(t; ^ ^ 



10 § i . 



%\z^\,^xm^rc±i^7i(.^m&i^iEmmm^^)\^ 



;^ > h Mp \zmmT^mmit'Ey'ji'±i$i7i^^^m-miEm'E— }^ > h 



'^miz^i^n 1 3 © s 0 3 2 <dm 



15 a :j3 T J* . ^CDtf-y;i'>-5^>Mai?^ ^ S 3 7 O S 9 1 4 V^T, 
^mit'Ey^JU 2 0 0 T^J6feJL#:7K¥5n5S^iC. MfBS^ a 1 0 ©ifeffl^ 

2:^^ Mp (MIlfM) •tf3ii:>t> Mp = mb*(Zb- 

Zzmp)*(d2Xb/dt2) <i:Vi'5^fcS-c5H:>X^5S) e>n^±^7j<:^SP?i^ 
20 S^^Bt^J t ST 2 Pi^:?^^--^ 21 1 fC J; D , ^ B# j^J t ^ -h #: 

^^fb^T^;!/ 2 0 0 x^ibrc±^m§^Mmmm\z. i&ta^ a i o ©;&3iam 

7 3g§ Mr (Mmte) \zmi^\^-^ hhtd^. Tf3:t>%. Mr= J*d2 0 b/dt2 

ti^^'5^iz^':^^^XM^Bn^±ii^mmMMmm (d2 0b/dt2)^^l(j:^^ 

X 2mm^ir^^t\z^^ . m^mm t iz^\-f^±i^mmM(Dmv^m7!)^ 
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iC^^-r-So S 0 3 2:feJ:tJfS 0 3 8 <Dmmi^^\t.m 1 ^iS?^M<^: 1^ D 

S 0 3 8 TJ3:, S 0 3 0 lC:feViT±SB© < ^M^b^^'OP-h 

#:7jc¥&«ffiIEffl^-;>^ > b Mp (Pb < iiB#^J ( t - A t ) ommM 

jEfflsi&^-T'^;!/^-^ > h Mr < \-tmn ( t - a t ) ©m^^^ 
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m 2mmmmtnm. y )v^^)vmRti7K^^6^ Ffuii tyjv^y'jv 



15 > h Mr imM^fc^^^l^i^TK^^^SMlEffl^— 7^ > h Mp L^^^ 

m 

^ > h Mr h±i^7K^^mWiEmMW}'Ey^)\y'E — :^ > h Mp ^ ^^^"T 
<h|Rl — ©MSJ^^^IIff $ n^o ■r/^fc>-&. Mm O 9, Fin 



^2 1 0. mmmmM2 i i (mm^m)> Mpf 



2 15, 



20 Merr 2 1 6 , Mrf tH^glS 2 1 7 ( = Mr ^^g^) , Mp 
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:^iz. ^^yK^^m^Mih'e — ^ > h^^m Mpfdmd (D^M:^i^iz 

'oi.^xm^^o :^mmmmx\^. Mpfdmd Mpfdmd ^^mmu2 
1 9 izxm^iit'A(D^^ \z^M-^n^o 

4" cfe T . mti^mwm^^^m&vf3:nnutsi^f3i\^^<Dx. 



±i^mmM(D^o iz. 



(D±i^^m^^M\zm&i^x. ;Ln\zm 



h^^M Mpfdmd ^, 0 -h-T^o iZ. g ^1 Z M P ^ 

20 Ifi Mpfdmd (5l^ — iS(f^ HO^^-^. @ ^ Z M P ^ D © M lE 

S^i^M:^^-^ > b Jc: ^5 0 (e: ^ o retch. ±^7K^iiLm-^^ 



di^#^^lco;*a:)0^^^cfc "5 tdl^fi-r^) ;i<i:ldi;oT. ±#:7K¥^ 
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^ > hM^-ffi Mpfdmd ^^^LT^^Vi, 

mXU. ^^T±#:7j<¥^4m^^'ft:^-;^ > HM^M Mpfdmd 



Mpfdmd = Kpb*(ffijE@^±:#7|c¥^i®-^^Ji#^7jc^&S) 



^110 



10 wiEmm±^mmumiEBm±i^^m(Dmmu^m'^^^o 

Kpb J; Kvb -Jr > T ^ -5 o 

>^>^j±i;^-r § :7;i.^:-7^;i/j^K:^7K¥^^ Ffuii ( = MiE a ^J^M:^7X¥^ 
15 ^) /{)^^^^1SlEfflOJ^^:^7K^^4)'ff^$lffl^j&)8iL'J^Vi«fc "5 td^^^ 
nx\f^^. U^X. 013®SO32 •r^|El^^Pl^iS^^^T'5l^.tC, 

3 7 CO S 9 1 2 i^J-Tb %J^K:tr7X¥^^ Fx JS? ^ :^ tK 



25 



" *^^1-§iK^^«7^ci:V^o ^ift-oX. EI38OS1006~S1012©^{n. 
20 Fx=Fxtmp i: UT, S 9 1 2 ©MS ^^tf T ^ J; "5 UT 



J: 



2 6 



m \zMj^i'X^^ ^ 



2 6 ^ 9^ (^) ft= ^ $1 



ffl^^t^^ldt^. ^ 1 3 0:7 D -■5^^'- h S 0 3 0 . S 0 3 6(D^S 
/i>^^^J^?bT:fe D . M3iJ*M:^7jc¥^:^<i: Z MP (ACOZMP) 
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1 3 (Dy D — 5^-^ — h(DS 



0 3 2 (D ftlim <D ^ (D-^^ (M:i^&;}\zUm 370S9OO>1'S9O20 



5 }O^^^Ji&bTVi-g)o^:fe. 112 3 



2 6 mm (DM 1 



llii:tf#^7^;i/i: L-TO^M-fb^T^;!^ 200 tCj;D> EI37®S91 



;0^^>ctJ5£;bTVi^o 1123 



2 6mm<Dm 2 ^y^j]ym.w-^^izi,t. 



10 mm.thx(Dy )i=E^)vm^ti7K^^^ Ffuii ^u^y jv'^y' )vmKi3 

-^>h Mfull ^5fc6?)^MS MfuU ^M^^Mm) :^^-M)t^V 
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2 6^§«(^^ 1 ^5=';i.A:f3MiE#SJc:J*, 



1 3 <Dy U — ^^— h<DS 0 3 8<Diaa (5^:7;i/^:5^;l/2 0 1 (D^MM 



15 fuIl/?>^\ ^7^';i'J^^;bl^B#fji<i:@^;^^::^?©^i»Btm^©^iCffi^T^. 



2 0 KDxti (mmit't^)i^ 2 0 0 ©m*) 



Sfc, H 2 5 ^0J(c>ctiiS:bT^ My ^l^'^y'Jl^ 2 O l ©m:^J <i: bT<^liiE 
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mmxu. mm±i^7K^^m^Mit'E-' ^ > h^^m Mpfdmd :^^xs 
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5 Min tmmmmmiEmmmKijyK^m^ Fin i/&>'^2 6^m\z:^n^ 
mm^MM&com^mhhTmtd, Min mw^^2 o 9^^zs Fin 
1 0 <fc sn^ mmmmmMmmtvx. mmmmmjE 
BmmKtj'E—;^^ h Mitd tmwimiEmmmKt}7K^m^ Fitd Lif)^ 

20 m4mmmmiz:is\^^xu. ±i^yi^^^mmiEmmwi'E^)V2 0 2 t± 
0 . 221 ^m:^^o 

^^mv). 2 'D(Dmti<Dmti^xti\z-'^mr:i\t.u\^-'Wct ^ ^ v \z. 
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^:~^>b Mrs a: SB ^ n -g) 



JVXf] Mri imMll::^^;P±#^#:llMiEffl^: — > h Mrs tofp;^^^ 



±#^#:^MiEffl^ — > b Mr i; 



^5=^;PA:^J Mri tmmit'Ey^JV^^U 



— > h Mrs 



Mm 



15 off -^M^s^® UT, ±m 



JEmmWj'Ev'JVXtl Mri 



m=^ — :^>h Mrs i:L.T^^$n^o $ & # e<) f ^ <h , 2^: 



20 p^>h Mr) ^P-A°X >'^;i/iS^icabT;*5:^<S^i^^^ iUU^) ^ 



^:>-P«> > h Mr) i^^ 6 Mrs ^ ^ U }fe ^ 



^ti^±^mmM^jiEmmm'ty')VX:h Mri <i:bTm:b$n^ 



25 >h Mrs JCMbT«> ^ it ^ , ±13 O — /I X :7 
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4^@ai§ 2 2 0 (DmtiT^^±^mmMWiEmmm'Ey^jvxti Mri 



2 0 3 J: r)^jEmmw}'E^)v±^mmM e c /O^^^^n^o 

Mrs iimM'ft;^:^;W 2 0 0 icA;^ ^n-So CinJ*. MIB 

> h Mr ^ M ^h: ^ -X 2 o ofcA:^-r§iiitc^^t*-5'b©-e^5^c 

:^>SHI§ 2 2 1 lC:feV^T«> y )V=^'t )VW^Kti'E — ^ > Merr \Z 



Ik 

T 



10 > Km ^ ^ D lit ^ a 2 17a 1:1 J; o Ta^Ji- b . $ £> K 



:$M3^ 2 2 1 (DXtiU.. j^U^ 2 2 0 :^M'fb^x;p 2 0 0 

15 A:^f ^#Mib^5";i'±#7K¥^a:«1tiEffl^ — ^ > h Mps ±#:;?K 

^'&gSlE.mSi&^:-x;i^ 2 0 2 lCA:^t"^m^MiE^ — >^ > h Me iC 

4MS$nSo J; D A #: e<j t;:: « . 1 7 a <D m:fj it;; DT, m^ffi 

iE^:-p^ > h Me ffi^^-^tl^o mX\t. m.^^ 2 17 aomtj (^m 



g2 1 7 aCDttJ:^/^^^,. m^MlE^— ;< > h Me b ^1 CD 

e>iC:Sr#e9(cia55-r§i:. :^mm^m'v\t. ^m^2 2i\t. 

L'TtB:5b-r§i^^{c> ^(DXti <<m.^m2 1 7 acDttl;^) j&^S Mps ^ 
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2 2 1 (DmtsX$>^m^WiE'E— ^ > h Me lcJi#:7K¥feKM 
IE ffl t ;i/ ^ S -fb — P< > b Mpf ^ Mp mW^U 2 17b TiP^T^ 

10 fiMiEffiM»1^5^*;V 2 0 2 tCA:^$n. ±#:7K^&gMiEffi^l&^-7';l/ 
2 0 2 {Ci; DMiEffli^S!j^^*;VJi#7K¥'&S Xc :«>t^^^n^c 
:$^SB^ 2 2 1 O'fe -5 Z> t •::?om:^jT25^#M'fb^5^;^-h#7j<:¥^l4«^i 

mm 5 8 (Dm smmmmizi^v^x. mmit^e^jv^i^yK^itLmmiEm^^ 

15 — >^ > h Mp ^mmih'E'TJV 2 0 0 izXijT^z i:ic*BS-r§ t)CDTafe 



20 :^1tiEffl^— > b Mrs (fuHItt) ^ |t§ ^ -h'* E fe^ — H 

^(Dm<Dm^:^zs^m\'±. ^ 2 ^m^j^j^^^ 3 ^jfeisj 

25 J; J9 #b < mM-U 2 0 4, 2 0 5. Merr tH^SK 216, _h#:^# 
:II1S IE ffl ^ «J * ;V M MiJ 2 0 7 , ±#:7K:¥^aS«iEfflSi!/^7';^0JP 
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MiJ 2 0 6 , Min m.M-U 2 0 9 > Fin 2 10. 211. 

Mpf M^SB 2 1 5 mmf^ 2mmmmtm-''v;^^o 

1 2 ©MSTt^. '^--rhhmKtjyK^^^j^ Fx ^mKtiTii^^^^mm 

Ji^^Vio t*eoT> 038<Z)S1OO6~S1O12 OMS^-^JC Fx 
==Fxtmp tVX. S 9 1 2 ^^ff t~ «J: "5 iC b X d; o 

=S-:5>SB^ 2 2 0 , 2 2 1 (Dtiitl (Dmuxti\z — m.vx\^-=^^(Di;. m2 

>h Mfull) «MRSMiES:^J^Rt>^ — ^ > h Mltd IZ—^V. MIEB 

^ ^ S 7jc ^ ^ (:7 ;i^^5=;i/j^R:;^3 7jc5p^ig^ Ffuii) t^iMPSMiEB 

m^RtiTK^m,^ Fltd fc— ufe;&5oT. mt^um^^ cum 
mmu2 11) icj;D> 0(i5sttiE@0;^s±r^— ;^ > h Mltd hmm.-m 
15 iEe^j^^:^j7K¥^^ Fltd iz. m^mm^m^r^^^^^izmm^imx 



#^@5^ 2 2 0. 2 2 1 (D 2-Z^<Dmtl(D^t>-':&^ 0 hl^. m:^^X 

20 2 2 0 (Dmt}x^^mm.it^^)i^±i^m^MmjEm'E:— ^ > h 

Mrs ^oidb. 6^mm 2 2 1 (Dmtixm^^m^t'e^^)v±i$^7i^^^m 
mEm^e—:^ > h Mps ^o^cf^i:, m 2mmmmtm-(Di'^m^Ji^ 

:«'BB#|2 2 0 (Dm:b"ea5'5±#:^^^1tiEfflM»^5';^A:b Mri S 

25 0 \ZL. ^SBgg 2 2 1 ©m::^T^^m^1iiE^— ^ > b Me ^ 0 
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5 h Mrs ^ 0 \ZV. 2 2 1 (D mtf-V ^ ^m^MlE'E — ^ > h 

Me ^OlCbTfe^V^o llOiJ-^. MiE^ M » ^ B& 

Mri § 0 ii-@H^ 2 2 1 O mt! m ^ mm^h'EJ^ )V ±i^7i^^^mW 

10 jE.^^ — h Mps ^ 0 L-Tfe^V^o 

15 x%^i^o ^(om^. ^m^2 2 1 (Dm t!-v;&^mmit 'ey'jv±i^7K^ 

1 ^^B&b, y Jl'Ey'JVmKtS'e- ^> hmm^ Uen \Z.^ ^ > Km 

D # & ^ ^ b T ^ ^ s b {it ^ Ji #: 7jc ^ g M IE ffi ^ ^ ;i/ ^ ^ { t: 

||27~||39^§g ({abll35^igt^ C 3 5 ^?gSrie:^^S#<t 
f^^0J^^<o £AT^ 3 5 {cmRbJ^Kl'^fiB 0 lRiait"-5) 

ic^^j^;: bT ;inC) CDH 2 3 2 5 ^§^MtJ^^lC|| 2 7 

25 3 9 ^§gCDfi^^^iil^^#^}Ct*. HI 1 3 CD :7 D — ~ h © S 0 

3 0> S 0 3 6 cc»M3l:^t^;;S;bT*3 D ^ MiiJ^R ;^ tK^ ^i^^^ ^ Z M P 
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3 d^moBmrn^tim 



^i^^^^^\ZUs mi 3 (Dy ^ — ^^r — h(D S 0 3 2 <DmM(D^t><D 
— M (M^i^mizUm 3 7(Z)S 9 0 0'^S 9 0 2<?DMS. 'tf^t)t>. Em 

5 mKio^^fj^^^mmzMP (Dmmmw-m^m) Hj^MJt^vxi^^^o ^r^. 
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3 9^S^(Dm 1 ^r^^;!'?] 



J; 



1 Ifr # ^: 5^ ;i/ i hX(DmUit'Ey'JV 200lc:j;ip. EI37<DS 



9 1 2:^^US 9 1 4T. 
®3a:^t^;S:bTVi^o ^fc. B2 3 



2 5M§gMt^^lC||2 7Ji§g~ 



10 3 9 mm(D^ 2 ^Ey'jvmM^mizu. m2mti^'ey'jv^vx<Dmy 



MfuU ^:^!se)^^S) /&^^ M b T -g) o 112 3 



2 5 



2 7 



3 9 mm<Dm 1 'ey'jvxtimiE^m\z\-i. mi 3 



15 0:7a— 5^^— h®S0 3 8 JV'Ey^Jl^ 2 0 1 



^< ) HfiMf^lyXl^^ ^ 



)V2 a 1 oxtiifiummmo^mmnm. (MiEs^±#:7K¥'fi«^. 



) ^bT^^^n^o ^fc> ^ 2 5 ^BJfCMi^i^bT, 



25 ^^^:^j7K^^!)4:5!i'5&^*SM^S:^3(^ S 



2 7^HJ<Dm2^5';VA:tl1tiE^^Oj{n.aiC*f/i&bT. 
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X^o -^bT. iin e. (D^@B^ 2 2 0 , 2 2 1 J;iA:^T^.^S::bitf^« 
i:bX. ^:9'^2 1 7 a i Ji^r^^^lgjEffi^-^ > h Mr i:5i>^^ 

10 i^mom^^u t vx . m m ± ^m.^ M ih — ^ > h m ^ m 

Mpfdmd ^^ZS±^m^M^M4t'e — y<> h^Mm Mrfdmd i^^m^^^ 

n^o wiz. ms QmmizMmi^x. mK:f:)^i^M(DmiMi^m 



15 "B^JV^m^h^E- ^ > h Mpr i^n\tm4 



mmx\^. 2 2 



0 izAtiT^±i^mmMmEm^ — :>^ >h Mr tc^bVO tTfj^mif^^ti 

^ o 

112 6 ^H^ic^t^^B 1 liiE»^^{c:tS, m^m2 1 7 a©m:^3d^^^* 

ji&b, M 2 1^1E&^^iz\t. ±#:7X^&tt^^'(t;^ — ^ > h Mpf 



20 i^^^^.r^l^^-fb^ — > h Mrf (^nt*^ 4 



mmx\t. Mr J; 



^^-fb^:— ^ > hlg^iit Mpfdmd :feJ;tK±#:i 



vmi^m Mrfdmd ifiuumRti<DmiEm(Dm^m.t.\yxm^^ Bti^ 



25 Rt]7K^^^ Fin tJ&^^H 2 6 ^0^tc::fefrt-&M|5B*l-^»(Dit^M<h bT 

Min 2 0 9 ^ Fin ^.M^M 2 1 OtCJ;D^fee>n'2><h* 
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-A- CD 
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10 Mpfdmd *3 d: Mprdmd i: t;: 0 t fn i: o ^ItltCd^D, 



43fe -rr>: 



M {c M f ^ pisf iiS M # i: IS) itT a5 ^ 



15 jE^^^i£?g-r§^«gr^^n ^7 (^5 8) \z:^n^^mxm'Drci^^ 

(Mrfdmd 1 9 l^ZS Mpfdmd ^MMM^ 2 1 8^^Vi}^ 

\t. ±^yi^^^m^Mit'e'- ^ y h^Mm Mpfdmd, ±i^mm 
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W IB ^ Jig »j :t/ # :7 ;v ^ 5=" ;w 222 2 o m 'ffc; ^ 5^ 223 «h 
;^#:7;i/^T^;v 2 2 2 ^ffi v^x#m $ ti^^^ i ©rBl©±#:7K^^g43 
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^ 01 I'J e> ?"cj: § _L # ^ ^. ^ ^ ^ -fb $!I W M'J 2 2 7 \Z ^ ^ T . 
Mrfdmd ^^^^^Btl^c^VX. ^ (D ntc Mpfdmd :R. U 

Mrfdmd it. mt^mi^mWjiJ^y )Vizy ^ — H ^7 $nXA;d 

10 ^n^o OS D . MSB^ 3 ^iSj^^ic^^H 5 8 X Mpfdmd ^m^m 



m2 1 S . Mrfdmd 2 19 (DmtKDRt) D Id. ^tl-^tl. ± 

IBJi^TK^&M^^'fbM^MiI 2 2 6 0tB;b (Mpfdmd) i: . ±^m^M 
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sfe. ^^:^^!^^g 1 0 0 mmmumwiii^y jviz^ji- 2 2 2 ^ 



t) ^ y )V ^ ^ jv f)^ ^(Dmij-c 
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25 Sg^^^(;i«. 013(d:7d — ^^—hcDSoso, soseo^mf)^ 
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n & <D^T^;i/ 222, 
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Kti Mi^M t VX Bti^o 114 0^ Il4l^gg^c:fett^^ 

20 y^JVXijmiE^^iZiit. WiBM smmmmx. ±t3 Mrfdmd 

Mpfdmd -fy^m 2 mti^'ev'JV VX (DmUmy JV^Ey" )V 2 2 2 iZj^M 
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